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CLAIMS 

1. A shape measuring device, characterized by 
comprising : 

a measuring head moved along a guide rail; 

first position detection means for detecting 
the positions of the measuring head on the guide 
rail, using a predetermined position on the guide 
rail as a reference position, from the reference 
position ; 

second position detection means for detecting 
the position in a world coordinate system of the 
measuring head on the guide rail; 

means for storing in a storage device each of 
the positions of the measuring head on the guide rail 
using the predetermined position on the guide rail 
as the reference position and a corresponding 
position in the world coordinate system with the 
positions correlated with each other; 

measurement means for detecting the position of 
the measuring head by the first position detection 
means at each of measuring positions on the guide 
rail as well as finding the coordinates in a 
measuring head coordinate system of a measuring 
point on an object to be measured using the measuring 
head; and 
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means for converting the coordinates in the 
measuring head coordinate system of the measuring 
point on the object to be measured, which are found 
at each of the measuring positions on the guide rail, 
into coordinates in the world coordinate system on 
the basis of a position in the world coordinate 
system, corresponding to each of the measuring 
positions on the guide rail, which is stored in the 
storage device. 

2. The shape measuring device according to 
claim 1, characterized in that 

the measuring head comprises 

light irradiation means for irradiating the 
object to be measured with a light flux, and 

imaging means for imaging the measuring point 
on the object to be measured which is irradiated with 
the light flux from the light irradiation means. 
p^\~J 3 • The shap'e measuring device according to 
either one of claims 1 akd 2, characterized in that 
the measuring head comprises driving means for being 
moved along the guide r^il. 

4. The shape m e a s u r^$& device according to any 
one of claims 1, 2, and b , characterized in that 
the second position detection means comprises 
measuring head imaging means for imaging the 



6 2 



measuring head from the p 
means for detecting 



(jCf^^ coordinate system of the, 



^s^a s u r i n i 



redetermined position, and 
the position in the world 
g head on the basis 
of an image obtained by t Ji e imaging in the measuring 
head imaging means 

5. The shape measuring device according to 
claim 4, characterized in that the measuring head 
imaging means is constructed so as to be attachable 
and detachable to and from the main body of the shape 
measuring device. 



Q ^xAS*A!LJ 6 - The shape measuring device according to any 
3 ' one of claims 1, 2 , 3 , 4 , and 5 , characterized in 



. t the guide rail takes sT p 



a shape that the 
■ ect to be measured is 



tha- 

distance thereof from the ob; 
approximately constant. 

7. The shape measuring device according to 
claim 6, characterized in that the object to be 
measured is a foot, and the guide rail takes an oblong 
shape having a long axis in a direction from the heel 
to the tiptoe of the foot which is the object to be 
measured . 

8. The shape measuring device according to 
claim 7, characterized in that the guide rail takes 
a shape tapered from the tiptoe to the heel of the 
foot which is the object to be measured. 
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9. A shape measuring device comprising a 

m e a^ ^ta^r i ng head for measuring the shape of an object 
to be measure^which is placed on a measuring stand, 
position detection melfrs^tor detecting the position 
of the measuring head, and operation me a/n s for 
finding a three-dimensional shape of y&e object to 
be measured on the basis of outputs j5 f the measuring 
head and the position detection m e/a ns, characterized 
in that 

a mirror for reflecting the object to be 
measured is disposed on /he measuring stand. 

10. The shape measuring device according to 
claim 9, wherein tiL^osition detection means 
detects the po s i t i onrvfo f the measuring head by a 
stereo method usimg two cameras. 

11. The s Ja a pe measuring device according to 
either one of /laims 9 and 1 0 , characterized in that 

the mea/suring head comprises 

light/ irradiation meaAs for irradiating the 
o b j e c t t/6 be measured wi t Jx4»iV light flux, and 

aging means for imag iln g a measuring point on 
the /bject to be measured wh'ich is irradiated with 

om the light! irradiation means, to 





virtual image of t 



j c c-t ■ t -or-rTe m e asured which 
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is reflected on the 
S Vy£**ft3> Nl 2 . The shape me 

one of claims 9, 1 0 ^ a^gj 
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mirror . 

su ring device according to any 
11, characterized in that 
: reflective surface formed on 



the mirror ha 1 i g h 

its surface. 

13. The shape me alN^r ing device according to 
claim 12, characterized in ri^at 

the operation means comprise" 

first means for finding the coor^ates in a 
measuring head coordinate system of each o fN^ie 
measuring points on the basis of the coordinates o, 
the measuring point on an imaging screen of JCh e 
imaging means and an equation expressino/a plane 
representing the light flux emitted fr/jm the light 
irradiation means, 

second means for convertin cr/t he coordinates of 
each of the measuring poi put^s /hich are found by the 
first means into coordina ^eLs? in a world coordinate 
system on the basis of t/h e results of the detection 

/ 

by the position det e,c tion means, to find a 

three-dimensionaly^hape corresponding to the rear 

image of the object to be measured and a three- 

/ 

dimensional s'h ape corresponding to the virtual image 

/ ) 

of the o b j'e c t to be mje^s-u r ejd^w hich is reflecte d^-6 n 



the m i x r g 
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third means for finding an equation, in the 
world coordinate system, expressing a light 
ref lective\gurf ace of the mirror, 

fourth mea^PKS for finding a three-dimensional 
shape which is symme trSs^a 1 to the three-dimensional 
shape corresponding to the v^b^tual image about the 
light reflective surface on the basi s^c^i^Ji e equation 
expressing the light reflective surface of 
mirror, and 

fifth means for synthesizing the/three- 
dimensional shape which is symmetrical to the 
three-dimensional shape corre sjpo nding to the 
virtual image about the lighytef lect ive surface and 
the three-dimensional/itl/ire corresponding to the 
real image of the o b j §fQ*f to be measured, to find a 
three-dimensional /hape of the object to be 
measured . 

14. The/shape measuring device according to 
claim 13, jc h aracterized in that 

m e a/s for finding the equation expressing the 
light/reflective surface of the mirror comprises 
means for measuring the coordinates of three or 
tore points on the light reflective surface by a 
s t_£j?-e"cTrn ethod using- two camera s^ "and" 

means for finding an equation expressing the 
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light reflective surface on the basis of the obtained 
coo rdi nates of the three or more points on the light 
r e f 1 e c t XH£ e surface. 

15. T hX shape measuring device according to 
claim 13, charac^rized in that 

means for f indiii^the equation expressing the 
light reflective surface ^f the mirror comprises 

means for imaging an opaqu eNt h in plate using the 
measuring head in a state where t hex^t hin plate is 
placed on the light reflective surface,!^ extract 
coordinates in the measuring head coordinate sv^fe>£em 
of three or more points for specifying a planeyftf 
the thin plate, 

means for converting the obtained/coordinates 
in the measuring head coordinate sy^^t em of the three 
or more points into coordinates in the world 
coordinate system on the /rM^fs"" of the results of the 
detection by the posi \ Jfo n detection means, and 



means for fin djrn. g an equation, in the world 
coordinate systam, expressing the plane of the thin 
plate on the /ba sis of the obtained coordinates in 
the w o r 1 cV^c oordinate system of the three or more 
p o i n ^y^' 

f4 16. The shape measurl A g device according to any 





/one 



of claims 13, 1- 4 ,-- a -nnr" 1"5~7 
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comprising guide means for regulating the posture 
of ^he measuring hea| such that the light flux 
i r r a d i a^e d from the lj-ght irradiation means in the 
measuring h is P e *\P endicularly emitted to the 

e of the mirror. 

jig device according to any 
15, an d^S^ , characterized in 
gulates a movr**^Q path of the 
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light reflective 

17. The shape m e~a 
one of claims 13, 14, 
that the guide means r 
measuring head 

18. The shape measuring device accoj^ding to 
claim 17, characterized by comprising delving means 
for moving the measuring head along t/ne guide means. 

19. The shape measuring device according to 
claim 18, characterized by comprising a case 
covering the whole of t jno ving path of the 
measuring head. 

2 0. The shape asuring device according to 

case comprises an opening into 
and from which t^i e object to be measured is to be 
inserted and e*x t r a c t e d . 

2 1. T tfe shape measuring device according to 
claim 2 0 / characterized in that a cover composed of 
an el a/t ic member is provided in the opening of the 



laim 19, wherein t h^^c 
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the CjQjy^e-r" comprising a notch iif 
which the object to be measured is to be inserted 
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and extracted 



^yj^^ 22 Tne shape measuring device according to any 

one oX.c laims 9 , 10, and 
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1, characterized in that 
prises a lig|| reflecting plate having 

ormed on its surface and 
on the light reflecting 




the mirror 

a light reflect! v^ssu r f a ce 
a transparent plate form* 
plate . 

23. The shape measuring device acc o"i\o! i n g to 
claim 22, characterized in that 

the operation means comprises 

first means for finding, with r e s t/e c t to a 
measuring point on the real image of/the object to 
be measured, the coordinates in Life measuring head 
coordinate system of the measu r/n g point on the basis 
of the coordinates of the ytii e asuring point on the 
imaging screen of the irjam^ig means and the equation 
expressing the plane ^representing the light flux 
emitted from the IJiq ht irradiation means, 

second mean/ for finding, with respect to a 
measuring poi nt on the virtual image of the object 
to be measured which is reflected on the mirror, the 
c o o r d i n a*t e s in the measuring head coordinate system 
of t h e^me asuring point on the basis of a coordinate 




v a X/u e obtained by correcting the c o o r d i n a t e ^ v a 1 u e 
e^me asuring point on the imaging screen of the 
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imaging means in consideration of the amount of 
\ 

r e f r a c s t i on of the transparent plate in the mirror 
and an equ^ion obtained by correcting the equation 
expressing the r?3>ajie representing the light flux 
emitted from the light i?ha^iation means in 
consideration of the amount of r e f raTrrwu^) f the 
transparent plate in the mirror, 

third means for converting the cxf o rdinates of 
each of the measuring points whic h/a re found by the 
first means and the second mea^fis into coordinates 
in the world coordinate sy sjc e m on the basis of the 
results of the detection so y the position detection 
means, to find a thr e e - dimensional shape 
corresponding to t/n^Heal image of the object to the 
measured and a three-dimensional shape 

/ 

corresponding to the virtual image of the object to 



be measured >w hich is reflected on the mirror, 

/ 

four t'h means for finding an equation, in the 

/ 

world co ordinate system, expressing the light 

/ 

r e f 1 e/c tive surface of the mirror, 

fifth means for finding a three-dimensional 
s'h ape which is symmetrical to the three-dimensional 
/ shape c ojs^e-s-p o II d i irg — fe-o_t he virtual image about the 
ght reflective surface on the b as is of th e equation 



xpressing the light reflective surface of the 
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xth means for synthesizing the three- 
dimensional shape which is symmetrical to the 
three-dimen s ison al shape corresponding to the 
virtual image aboX the light reflective surface and 
the t h r e e - d i me n s i o n a rS^s h a p e corresponding to the 
real image of the object tfe^. b e measured, to find a 
three-dimensional shape of th e^SojD ject to be 
measured . 

2 4. The shape measuring device acc o^d i n g to 
claim 23, characterized in that 

means for finding an equation expressing the 
light reflective surface of the mi/ror comprises 

means for measuring the coo r/i nates of three or 
more points on the measuring /stand on which the 
mirror is placed by a s t e r/e o method using two 
cameras, and 

means for findi ng^ the equation expressing the 

/ 

light reflective su r f ace on the basis of the obtained 

/ 

oordinates of t*h e three or more points on the 
measuring s t ajf d . 

2 5. T h^e shape measuring device according to any 



one of c/laims 2 2, 2 3, alnfl 24, characterized by 
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comprising guide means 

/ ^ 

of >the me^s<ring head s 




ftr regulating the postuye 



ch that the light flux 



measuring head is p 
light reflective surf 




irradiated from th -e,^JL^ j^i t irradiation means in the 

larly emitted to the 
the mirror. 
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